Sn-protoporphyrin inhibits both heme degradation and hemozoin formation in Rhodnius prolixus midgut.
Hematophagy is a feeding habit that involves the ingestion of huge amounts of heme. The hematophagous hemipteran Rhodnius prolixus evolved many genetic resources to protect cells against heme toxicity. The primary barrier against the deleterious effects of heme is the aggregation of heme into hemozoin in the midgut lumen. Hemozoin formation is followed by the enzymatic degradation of heme by means of a unique pathway whose end product is dicysteinyl-biliverdin IX-γ (Rhodnius prolixus biliverdin, RpBv). These mechanisms are complemented by a heme-binding protein (RHBP) in the hemolymph that attenuates the pro-oxidant effects of heme. In this work, we show that when insects are fed with blood enriched with a heme analog, Sn-protoporphyrin (SnPP-IX), both hemozoin synthesis and RpBv production are inhibited in a dose-dependent manner. These effects are accompanied by increased oxidative damage to the midgut epithelium and inhibition of oviposition, indicating that hemozoin formation and heme degradation are protective mechanisms that work together and contributed to the adaptation of this insect to successfully feed on vertebrate blood.